Further characterization of the steroidogenic responsiveness of purified zona fasciculata/reticularis cells from bovine adrenal cortex before and after primary culture: changing responsiveness to phosphoinositidase C agonists.
When bovine adrenocortical cells from the zona fasciculata/reticularis (zfr) are maintained in primary culture, cortisol secretion in response to acute stimulation with ACTH and adrenaline (which activate adenylate cyclase) is seen to increase steadily over the first 48 h, while secretion in response to angiotensin II and acetylcholine (which activate phosphoinositidase C) shows an initial decline in the first 24 h and a recovery to maximum after 48 h. We have investigated whether these discrepant changes in cortisol secretory response to the different agonists are due to changes in formation of the associated second messengers (cAMP or inositol phosphates), or altered coupling of these second messenger signals to steroid secretion. Increases in steroid secretion in response to ACTH and adrenaline were paralleled by increased cAMP. Steroid secretion in response to exogenous 8-bromoadenosine 3':5'-cyclic monophosphate also increased steadily during this 48-h period. Thus increased responsiveness was due to both increased second messenger formation and increased coupling to the steroid secretory response. The decreased steroid secretory response to angiotensin and acetylcholine after 24 h, and subsequent recovery after 48 h in culture, were accompanied by an increased formation of phosphoinositols after 24 h and a further increase by 48 h. However, the steroid secretory response to a combination of calcium ionophore and the protein kinase C activator, phorbol 12-myristate 13-acetate, was reduced after 24 h and recovered by 48 h of culture. Fura-2-loaded cells also showed an increase in intracellular [Ca2+] after 24 h in culture.(ABSTRACT TRUNCATED AT 250 WORDS)